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HEALTHY SOILS AND NUTRIENT AVAILABILITY 
Plants rely on soil to provide most of the nutrients essential for growth. Accessing these 

nutrients however involves a complex interaction of soil chemistry, microbial activity and the 

plant roots themselves.  

 

Generally speaking nutrients in the soil exist in three states, unavailable, exchangeable and 

those which are water soluble (plant available), which form only a small part of the total.  

Nutrients are unavailable when they form part of a compound which is not water soluble. 

Large quantities of nutrients in the soil are locked up by complex chemical and physical 

interactions with minute soil particles (colloids). These nutrients can become available but 

usually over a very long time frame. It usually requires the actions of soil microbial activity 

and certain organic acids to break these down into plant available forms.  

 

The nutrients in plant residues and organic matter are also unavailable to plants. However 

through the activity of plants, bacteria, fungi and other soil microbes various nutrients are 

continually being both locked up and unlocked in the organic pool. The important point is to 

recognise is that nutrients in the organic pool, although unavailable are continually being 

recycled.  

 

The exchangeable portion of soil nutrients are held loosely by clay colloids and organic 

matter. Essentially these fractions of the soil possess a small negative charge and attract 

positively charged elements (cations) towards them. These cations are exposed to water as it 

moves through the soil and can readily exchange with other cations.  

 

The amount of organic matter and clay colloids and the type of clay determine a soils cation 

exchange capacity. The higher the amount of colloidal material in the soil the greater is the 

soils ability to absorb and exchange nutrients.  

 

The availability of nutrients in the soil is also strongly affected by soil pH (acidity/alkalinity). 

Excessive acidity or low pH (i.e less than 4.5 in CaCl2) reduces the availability of certain 

beneficial nutrients such as calcium, magnesium and phosphorous. At the same time 

undesirable and potentially toxic elements such as Aluminium become plant available. 

Similarly soils with a high pH (above 8.0 in CaCl2) also have reduced availability for many 

nutrients.  

 

As mentioned soil biological activity plays a critical role in the process of unlocking nutrients 

in the soils mineral and organic pool, but also in applied fertilizers. When nutrients are 

applied in fertilisers, they can be in either a plant available form or in a mineral form and 

sometimes both.  

 

Nutrients in fertilizers that are not immediately plant available, rely on soil biological activity 

to convert them into a plant available form. Examples of this include the nitrogen in Urea or 

the elemental sulphur in high analysis fertilisers, where a period or warm moist soil 

conditions is required to promote the appropriate soil bacteria. Conversely a proportion of the 

nutrients applied in a plant available forms may be locked up in complex chemical bonds in 

the soil, Phosphorous is particularly susceptible to this tie up. The nutrients applied in 

fertilisers typically form only a very small component of the total nutrient pool of the soil. 

However they are very important in maintaining or stimulating mineral cycling in the soil. 



Unfortunately confusion exists around the use of fertilisers and their interaction with the soil 

mineral cycle and microbial activity. The most important factor for increasing soil health is a 

regular supply of nutrients and organic matter. Good soil structure is essential and a neutral to 

slightly acid pH also encourages a wider range of beneficial soil organisms. A healthy soil 

contains adequate levels of all nutrients, small and large pore spaces for air and water, good 

levels of organic matter and a thriving population of micro-organisms.  
 


